Intravenous leiomyomatosis is a rare benign neoplasm that affects women (1). This tumor often co-exists with uterine leiomyoma or leiomyosarcoma and it represents a cardiac extension through the lumen of veins (2, 3). Here, we report on a case of uterine leiomyomatosis, which presented with tumor progression through the right iliac vein, along the entire inferior vena cava (IVC) and up to the right atrium and ventricle.
Intravenous leiomyomatosis originating from the uterus and involving the right ventricle, right atrium, inferior vena cava and iliac veins is an uncommon disease. We report here on a leiomyomatosis in a 35-year-old woman who presented with tumors in her heart and inferior vena cava. The correct diagnosis was achieved by using the transthoracic echocardiographic, cardiac CT and pelvic MRI findings.
Index words : Uterine neoplasms
Leiomyoma Heart Ultrasound (US) Tomography, X-ray ther thrombotic material inside the right uterine vein (Fig. 1B) . In addition, heterogeneously attenuated solid masses and multiple cystic lesions were also found in the uterus (Fig. 1C) . Pelvic MRI revealed uterine leiomyomas and the presence of complex solid and cystic masses (not shown). Surgery was performed over two sessions in the same day. Median sternotomy was performed. The right atrium and inferior vena cava were opened and a reddishbeige smooth, ovoid mass was removed from the right cardiac chambers and the IVC (Fig. 1D ). In addition, through another incision that was made at the right lower abdominal quadrant, tumor thrombi were extracted from within the IVC and the right common iliac vein. Seven days after median sternotomy, the patient underwent a follow-up CT scan, which revealed the absence of any residual abnormal mass inside the cardiac chambers (not shown). The postoperative period was uneventful, and the patient was discharged from the hospital on the 10th day after undergoing median sternotomy.
The histologic specimens from the right heart and IVC were diagnosed as leiomyomatosis without any features of malignancy. Grossly, the IVC mass was a well-circumscribed, grey-white tumor with a firm, rubbery consistency, it weighed 163 gm and it was 22.5 × 4.5 × 2.5 cm in size (Fig. 1D) . The cut surface showed a whorled appearance with cystic changes. Histologically, the tumor consisted of intersecting fascicles of spindle cells with eosinophilic cytoplasm and bland, elongated nuclei with blunted ends (Fig. 1E) . Mitotic features were rare. The immunohistochemical staining showed that the tumor cells were positive for desmin (Fig. 1E, inlet) and actin, but they were negative for CD34 and S-100 protein. All the resected margins were tumor free. Hysterectomy was not performed as the surgeon chose a two-stage operation because of the invasiveness of the combined cardio vascular/gynecological approach and the risk of bleeding due to the systemic heparinization. At three months post-surgery, the patient has been symptom free and doing well without any evidence of tumor recurrence.
Discussion
IVC leiomyomatosis is rare tumor that predominantly occurs in women (1) (2) (3) , and almost all these patients have a history of hysterectomy or myomectomy, like our patient. The symptoms of these patients occur secondary to the vascular extension and obstruction by the tumor. Two mechanisms have been proposed to explain the spread and growth of tumor into large vessels. The first concerns the direct invasion into the intima of the venous sinuses of the myometrium by the leiomyomatous cells that originate from the uterine myometrium, and the second concerns the proliferation of smooth muscle cells in the venous walls of the uterine veins or pelvic veins (4, 5) . In rare cases, the intravenous leiomyomas extend to the right cardiac chambers and this can cause various symptoms that range from dyspnea (as in our case), tachycardia, sudden death, cardiac tamponade and arrhythmias to abnormal bleeding, edema of the inferior limbs and even to Budd-Chiari syndrome by the tumor increasing the blood pressure (6) . Therefore, an early and accurate diagnosis is crucial for a good prognosis. IVC leiomyomatosis is usually diagnosed by echocardiography, CT and MRI (7), and the operative strategy can be determined by cardiac catheterization and venography of the IVC. In addition, transabdominal or transvaginal ultrasonography and pelvic MRI can be used to locate the primary site of the tumor. In our described case, the cardiac tumor was initially detected by echocardiography and the intravenous uterine leiomyomatosis with the IVC and intracardiac extensions was confirmed by cardiac CT, whereas pelvic MRI localized the uterine leiomyoma and demonstrated its benignity. Surgery is the treatment of choice for leiomyomatosis and can be performed using a single or double-stage procedure. Complete resection of the tumor and thrombus should be achieved due to its propensity to recur despite its benign nature (8) (9) (10) . The described case is a typical, but interesting example of intravenous uterine leiomyomatosis with IVC and intracardiac extensions, and we diagnosed all this according to the echocardiographic, cardiac CT and pelvic MRI findings.
